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DETAILED ACTION 
Claim Rejections - 35 USC § 112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

2. Claims 1-1 1 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

3. Claims 1 and 1 1 recite the limitation "said delayed encoded user data channels" in lines 5 
and 6, respectively. There is insufficient antecedent basis for this limitation in the claims. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 1, 2, 6, 10, and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Britz (U.S. Patent No. 6,731,878) in view of Tsujimoto (U.S. Patent No. 6,556,617). 

Regarding claim 1 and 11, Britz teaches encoding user input data with a FEC (reference 
numeral 162 in Figure 5) to produce encoded user data; producing a plurality of encode user data 
channels from said encoded user data (e.g. output of each of reference numeral 166 in Figure 5), 
wherein each particular channel of said delayed encoded user data channels comprises a unique 
delay relative to all of the other channels of said plurality of encoded user data channels 
(reference numeral 56 in Figure 2); a step for transmitting said plurality of encoded user data 
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channels across a free space optical channel (reference numeral 58 in Figure 2); a step for 
receiving said plurality of encode user data channels and separating each channel from said 
plurality of encoded user data channels (reference numeral 62, 64 in Figure 2); detecting each 
said plurality of received beams (reference numeral 68, 69 in Figure 2); adjusting selected ones 
of said received beams so all of them are temporally equal (reference numeral 66 in Figure 2); 
and sending the first successfully decoded received beam as a recovered user data output 
(reference numeral 70 in Figure 2). Britz differs from the claimed invention in that Britz fails to 
specifically teach decoding said received beams. However, being that Britz encodes the data 
before transmission, Britz suggest the ability to decode the data at the receiving end. 
Furthermore, Tsujimoto discloses that encoding and decoding or wireless electromagnetic 
radiation is well known in the art (reference numerals 101 in Figure 3 and reference numeral 1 19 
in Figure 4). One skilled in the art would have been motivated to employ a decoder at the 
receiving station as taught by Tsujimoto in order to allow recovery of the user data output. 
Therefore, it would have been obvious to one skilled in the art at the time the invention was 
made to include a decoder in the device of Britz as taught by Tsujimoto. 

Regarding claim 2, the combination of Britz and Tsujimoto teaches that the step for 
transmitting said plurality of encode user data channels across a free space optical channel 
comprises modulating said plurality of encoded user data channels with a modulation scheme 
selected from the group consisting of amplitude modulation, frequency modulation and phase 
modulation (amplitude modulation inherent in the direct modulation of lasers 166 in Figure 5 of 
Britz; reference numeral 105 in Figure 5 of Tsujimoto). 
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Regarding claim 6, the combination of Britz and Tsujimoto teaches that said FEC 
includes forward error correcting codes that select viable received channels from a set of 
diversity delayed channels (inherent in the FEC of both Britz and Tsujimoto). 

Regarding claim 10, the combination of references teaches that the method is protocol 
independent (inherent in the free space optical communications). 
6. Claims 3, 7, 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over the 
combination of Britz and Tsujimoto as applied to claim 1 above, and further in view of 
Izadpanah (U.S. Patent Application Publication No. 2003/0002100). 

Regarding claim 3, the combination of Britz and Tsujimoto teaches that the step for 
transmitting said plurality of encoded user data channels across a free space optical channel 
comprises: driving a separate wavelength division multiplexing laser with each channel of said 
plurality of encoded user data channels (reference numeral 166 in Figure 5 of Britz), wherein 
each laser produces an output beam that operates as a carrier of the encoded user data 
information in a particular channel of said plurality of encode user data channels; combining all 
of the output beams in a wavelength division multiplexing multiplexer (WDM-MUX) to produce 
a combined beam; and transmitting said combined beam across said free-space optical channel, 
wherein said step for receiving said plurality of encoded user data channels and separating each 
channel from said plurality of encoded user data channels comprises: separating said combined 
beam into a plurality of received beams, wherein each received beam corresponds to a particular 
output beam of particular said laser. The combination of Britz and Tsujimoto differs from the 
claimed invention in that it fails to specifically teach an ultra-dense wavelength division 
multiplexed format. However, Izadpanah in the same field of wireless optical communication 
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teaches that ultra-dense wavelength division multiplexing the free-space domain is well known 
in the art (paragraph [0002] of Izadpanah). One skilled in the art would have been motivated to 
employ ultra-dense wavelength division multiplexing in order to provide substantially more 
channels (paragraph [0002] of Izadpanah). Therefore, it would have been obvious to one skilled 
in the art at the time the invention was made to employ ultra-dense wavelength division 
multiplexing in the device of the combination of Britz and Tsujimoto. 

Regarding claim 7, the combination of references and Izadpanah in particular teaches that 
the step for transmitting said plurality of encoded user data channels across a free space optical 
channel includes modulating said plurality of encoded user data channels with high-order 
modulation ("PSK" of paragraph [0044]). 

Regarding claim 8, the combination of references and Izadpanah in particular teaches that 
the step for transmitting said plurality of encoded user data channels across a free space optical 
channel includes arbitrary combinations of ultra dense wavelength division multiplexing and 
high-order modulation of said plurality of encoded user data channels (paragraph [0044]). 
7. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over the combination of 
Britz, Tsujimoto, and Izadpanah as applied to claim 3 above, and further in view of Puc (U.S. 
Patent No. 6,341,023). 

Regarding claim 4, the combination of Britz, Tsujimoto, and Izadpanah differs from the 
claimed invention in that it fails to specifically teach in a M-ary phase shift keying (PSK) 
encoder 1 PSK encoding each said particular channel to combine a plurality of PSK encoded 
channels in a PSK transmission channel; driving an optical phase modulator (OPM) with said 
PSK transmission channel; modulating an UDWDM laser with said OPM to produce an OPM 
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channel, and in a M-ary optical phase decoder, decoding said transmitted beam into a plurality of 
received beams, wherein each received beam corresponds to a particular channel of said delayed 
encoded user data channels. However, Puc in the same field of optical communication teaches 
that M-ary PSK is well known in the art (see Figure 2). One skilled in the art would have been 
motivated to employ M-ary PSK in order to provide modulation gain (column 2 lines 39-52). 
Therefore, it would have been obvious to one skilled in the art at the time the invention was 
made to employ M-ary PSK in the device of the combination of references. 
8. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over the combination of 
Britz and Tsujimoto as applied to claim 1 above, and further in view of Haven (U.S. Patent No. 
3,875,534). 

The combination of Britz and Tsujimoto differs from the claimed invention in that it fails 
to specifically teach that the number of diverse channels and the lengths of the delays are 
dynamically reconfigurable. However, Haven in the same field of optical communication, 
teaches that this concept is well known in the art (column 1 lines 54 - column 2 line 15). 
Furthermore, Britz suggests the ability to include more channels than shown in the reference. 
One skilled in the art would have been motivated to include more diverse channels and 
reconfigurable delays in order to increase the possibility of reception of the transmitted data. 
Therefore, it would have been obvious to one skilled in the art at the time the invention was 
made to allow the number of diverse channels and delays to be dynamically reconfigurable. 
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Allowable Subject Matter 



9. Claim 5 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Agustin Bello whose telephone number is (571) 272-3026. The 
examiner can normally be reached on M-F 8:30-6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jason Chan can be reached on (571)272-3022. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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Agustin Bello 
Primary Examiner 
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